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AUSTRALIAN TICKS.
By E. W. Fereusox, M.B., Ch.M.

The attention of the puhlic has recently heen directed to two aspects of the
tick problem—the poisonous effects of the serub tick in human beings, and the
outbreak of tick fever in cattle in the Tweed River district.

It would seem advantageous, therefore, to briefly review the present state of
knowledge of our Australian ticks, including all the deseribed species, as well
as those of known noxious habits.

Ticks belong to the elass Aracuxipa, which includes the spiders and seorpions,
and to the order AcarIxNA, which comprises both mites and ticks. With the mites
—many of which are of interest, both from the medical and economic aspeets—
T do not propose to deal in this article. ’

The classification of the ticks has been the subject of mueh discussion, which
will be found in Nuttall, Warburton, Cooper, and Robinson: “Ticks, a Mono—
oraph of the Izodoidea,” Part II., 1911. The arrangement there suggested is
followed in what appears below. According to these authorities the ticks are
included in the super—family Ixoboipea Banks, which is further subdivided into
the families ARGASIDAE and IXODIDAE.

Tn the Arcasiae the whole body is covered by a more or less uniform
leathery integument, whereas the IXODIDAE possess a shield or sentum which covers
the whole back in the male but only forms a small pateh on the anterior part of
the dorsum of the female. In the Arcasibae the capitulum—which includes the
“biting"” apparatus—is ventral in position, and may be completely concealed from
above; in the IXODIDAE it is anterior and visible in its entirety. There are other
differences hetween the two families which need not be further enumerated here.

Life 1listory.—The tick passes through four separate stages in its life history
—egg, larva, nympl, and adult. The larvac possess only three pairs of legs, and
the nymph may be distingnished from the adult by the absence of the genital
pore. Beyond this general seheme the life histories of different species vary
greatly, particularly in regard to the relationship of the species to their hosts.

Too little is known in this respect of the life histories of Australian ticks,
and, with one exception, the life history has not been fully worked out of a
single native species.

Several different types of life histories are known among ticks. Thus in
some species (e.g., Boophilus australis) all the stages are passed on the one
animal, the female only dropping off when replete. In other cases (eg., Izodes)
each stage, when replete, drops from the host, eedysis taking place on the ground.
In still other eases the larval and nymphal stages may be passed on the one
individual, the nymph dropping off when replete.

In some instances ticks appear to attack numerous animals indiseriminately:
in other cases they are more or less rigidly restricted to a species or group of
closely related species of animals; or the larva, or larva and nymph, may be
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confined to one species and the othev stages to another, or may attack other
animals indiseriminately.

ARGASIDAE—Two genera (drgas and Ornithodorus) are admitted by Nui—
tall, Warburton, Cooper, and Robinson (1908), though these authors state that
the differences between the two are less obvious than was Lormerly eonsidered
the case, intevmediate species having been tound that tend to bridge the gap
between the type species of the two genera (loc. cil., p- 3). The clicf distinetion
lies in the lateral margin of the dovsum, which in .lrgas is distinetly (lattened
with a structure different from the general infegument. this margin giving the
body a sharp edge which is never completely obliterated even when the tick is
replete; in Orunithodorus the margins are thick and ill-defined, not differing in
structure from the rest of the integument and disappearing on distension. The
eapitulum is ventral in .lrges and quite invisible from above; in Oraithodorus
it is subterminal and the anterior portions offen visible dorsally in the adult.

Both genera contains species whieli are of great ecomomic inportanee, bemg
carriers of spirochaetes, which are the casual organisms of disease m human he—
ings and animals. Thus Spirochaeta marchouri, the cause of spivochaetosis in
fowls, may be transmitted by Argas persicus, A. refleras, and Ornithodoras wow-
bata. Spirochacta dattoni, the cansal organism ol West African velapsing fever,
is conveyed by Ornithodorus monbata, and it is now generally considered that
relapsing tever in Persia and other parts of Western Asia is carried by Argas
persicus.

Argas persicus (Oken), 1818.—This cosmopolitan speeies has been introduced
into Australia, aud is now well established, probably in all the States. It is a
denizen—in this country, at any rate—of fowl houses and coops, and is com-
monly termed the fowl tiek. :

As the veetor of the causal organism of fowl spirochactosis, this speeies is of
eonsiderable economic importance. A full account of the life history will be
found in Nuttall, Warburtor, Cooper, and Robinson (1908). The eggs are laid
in the hiding places of the adults, in cracks and crevices in the walls (op. cit.,
p. 81). Hatehing takes place in about three weeks. The lavvac drop off the
fowl after feeding, and by moulting change to the nymphal stage, after which
the nymphs attaeh themselves to a fresh host. Two moults take place in the
nymphal stage, the adult tick emerging after the second moult.

A seeond species (Argas reflexus Fabr.) is ineluded hy Rainbow in his
“Synopsis of Australian Acaring” (1906).  The geographical distribution, ae-
cording to Nuitall and Warburton, is Europe and Northern Africa.  As the
speeles 1s a eommon parasite of the pigeon. it might easily be introduced.

Argas wvespertilionis (Latr., 1796).—The bat tick is vecorded by Taylor
(1913, p. 73) from Townsville.

Argas lagenoplastis Froggatt, 1906, was deseribed by Froggatt from the
nests of the fairy martin or bottle swallow, Lagenoplastes ariel—1 have obtained
this tiek from the nests of the same bird at Rooty Hill, near Sydney. Tt is of
interest, as being the only native speeies of the genus.

Ornithodorus talaje (Guerin, 1849).—This speeies is the only member of the
genus reeorded from Australia. It has a wide distribution, and frequents native
houses, attacking man. A variety ov distinet species (ecapensis) has been deseribed
which was found in penguin nests off the eoast of South Africa. A speeimen
of this speeies was taken hy Dr. J. B. Cleland from the little penguin (FEudyp-
tula minor) in Western Aunstralia. At least one other undescribed species of
Ornithodorus oecurs in Australia.

IxopmAs.—Various attempts have been made to split up the Ixopmar into
separate tribes. It is not neeessary here to disenss the question, and the ar-
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rangement of genera given by Nuttall and Warburton (1911) has been followed.
These authorities divide the Ix0DIAE into two sections.

1. Prostriata; with anal grooves surrounding the anus in front. Genus
Lrodes. .

11. Metastriata; with anal grooves surrounding the anus behind. Genera:
Haemaphysalis, Dermacentor, Rhipicentor, Rhipicephalus, Margaropus, Boophilus,
Hyalomma, Amblyomma, Aponomma.

Aponomma is regarded by Nuttall and Warburton as only a sub-genus of
Amblyomma, while Boophilus is regarded hy many as a sub-genus of Margaropus.

The genera may be separated by the following key, which is extraeted from
the eharaeters given by Nuttall and Warburton for the different genera.

With anal grooves contouring the anus in front
(Prostriat@) .. .. .. .. co vv e we v o Txodes.
With anal grooves contouring the anus bhehind

(Metastriata) .. .. .. .. .o .. . 1
{ Capitulum short (Brevirostrata) .. .. .. .. 2
Capitulum long (Longirostrata) . 7 .
Festoons present: anal grooves well marked .. 3
{ Festoons absent; anal grooves obsolete .. .. 6
{ Eyes absent .. .. .. .. .. .. .. .. . L Haemaphysalis.
Y CEyes present .. .. .. .. o0 .0 L0 o0 a0 oL
Basis eapituli reetangular dorsally; no ventral
1 z plates or shields .. .. .. .. .. .. .. .. .. Dermacentor.
Basis eapituli hexagonal .. .. .. .. .. .. ..
{ No ventral shields in the & .. .. .. .. .. .. Rhipicentor.
© CAdanal shields present in the & .. .. .. .. .. Rhipieephalus.
6 § & with median ventral plate .. .. .. .. .. .. Margaropus.
( J with adanal and accessory adanal plates .. .. Boophilus.
d with adanal shields .. .. .. .. .. .. .. .. .. Hyalomma.
77 { 4 without adanal shields, sometimes with small
plaques near festoons .. .. .. .. .. .. .. 8
( Eyes present .. .. .. .. .. .. .0 ie ee e e Amblyomma.
CEyes absent .. .. .. .. .. .. .. ... .. .. Aponomma.
IxopES.

This genus is well represented in Australia by some eleven speeies, inelud—
ing the common bush tick (Izodes holocyelns). The following keys comprise the
Anstralian speeies, and are extracted from Nuttall and Warburton's keys to the
genus.

Males,
¢ Body with five posterior hrushes of hairs .. .. I. putus.
¢ Body without sueh haws .. .. .. .. .. .. .. 1
1 { Legs inordmnately long .. .. .. .. .. .. .. .. 1. wvespertilionis.
¢ Legs moderately long .. .. .. .. .. .. .. .. 2
{ Anal grooves elosed behind .. .. .. .. .. .. .. L. holocyclus.
Anal grooves open behind .. .. .. .. .. .. . L. tasmani.
Females.
¢ Legs inordinately long (on bats) .. .. .. .. .. 1. vespertilionis.
t Legs moderate .. .. .. .. .. .. .. .. ..., ..
¢ § Anal grooves eonvergent or elosed hehind .. .. 2
C Anal grooves subparallel or divergent .. .. .. 4
¢ With article 1 much enlarged .. .. .. .. .. .. 3

CPalps mormal .. .. .. .. .. .. .. .. .. .. 5o 1. holocyclus.
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, Seutum hroader than lung; anal grooves elosed

‘ hehind .. .. .. I. australiensis.
Scutum as broad as lung, unnl grooves eonver-

( gent, but open behind, at Iul\t in replete

femalea o 00 00 il tlco O 1. victoriensis.
4 Coxe practieally uudrmul I DO 5
Some of the eoxae with dhtm(t \pul@ oo ol d 4l
( Scutum broadest quite in front (on marine hnds) I. putus.
5 I 7 ,. near middle or posteriorly .. .. 6
f@(utum broadest behind the middle .. .. . 7
( . . near middle or a little dntermlly 1. vestitus.
3’ Scutum broader than long .. .. .. .. .. .. .. 8
o longer than broad .. .. .. . I. fecialis.
Palps with artiele 1 greatly enlawod on \entml
{ aspeet . o SUGENB0 0" o0L00 I, tasmanti.
Palps with mtl(le 1 Nm‘lll i et v ee v oo Loornithorhynchi.
( Spurs prescnt on twelmuluq D . 1. percavatus.
9 ¢ No spurs on trochanters .. .. .. .. .. .. .. 1. eudyptidis.

Irodes holocyclus Newmann, 1899.—This well-known species, commonty called
the bush tick or hottle tick, is widespread along the coastal region ol Bastern
Australia. The exact distribution has not yet heen worked out. 1t is eommon
around Sydney, hut it does not appear to have been reeorded [rom the Blue
Mountain distriets, though specimens arve in the departmental ecollection Irom
Bunya Mountains in Queensland. Nuttall and Warhurton reeord (1911, p. 237)
the species from Western Australia, and also from India. The tick so prevalent
in Northern Queensland probably belongs to this species, though no specimens
are to hand. Taylor (1913, p. 71), however, records it from Cairns district.
The question of distribution is of some importance, since it is probable that
this speeies exerts a controlling influence on the estahlishment of the introduced
fox in the coastal districts. It has been found on a large number of hosts,
including marsupials (Macropus spp., Phascogale, Perameles), rodents (R. rattus),
dogs, man and birds (Pitta, duck).

As an aceount of the life history of this species has been puhllished recently
hy Mr. Clunies Ross, of the Veterinary Sehool, University of Sydney, it is not
proposed to enter fully into the subject here. It may be stated, however, that
the three stages are passed on different hosts, the tick dropping to the ground
after each stage. The so-ealled seed ticks, whieh occasionally attack human
beings in large numbers (over 200 have been taken off a single individual), ave
the larval form.

The chief interest in the speeies lies in the toxie effeets produced in man
and dogs. As in the ease of Dermacentor venustus, in British Columbia, it seems
probable that the symptoms produced by this fick are due to a toxin elaborated
by the tick, rather than to a speeific organism introduced through the wound.
This point is, however, still unsettled, though it is significant that repeated seareh
of the blood and other tissues in affected dogs has, so far, failed to reveal any
evidence of the presence of a parasite. In dogs the prineipal symptom is an
ascending paralysis, affecting first the hinder extremities, so that the dog ap—
pears to drag the hind quarters. If the condifion be recognised early, and the
tick be found and removed, recovery may take place; otherwise it ends fatally,
probably by paralysis of the museles of respiration. The work of Dr. Sydney
Dodd (1921) first firmly established that these eases of paralysis in dogs were
due to Irodes holoeyclus, thongh, from praetieal experience, this species had been
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incriminated as the cause for many years.

In human beings the symptoms are less definite in their course, and the
records in the past have not been too satistactory, and characterised generally by
lack of authentic identification of the species.

Several fatal cases due to ticks have occurred in children, in one of which
the species was authentically identified.

Lrodes fecialis, Warburton and Nuttall, 1909.—This species was deseribed
from a gorged female from Dasyurus geoffroyi, Western Australia. In the same
paper a variety—aegrifossus—was deseribed from an opossum (Queensland) and
Perameles obesula (Western Australia). Later Nuttall (1916, p. 327) recorded
the species from Dasyuwrus viverrinus, New South Wales, and also condemned the
variety aegrifossus (p. 335), as intermediate forwms were found between the type
and the supposed variety.

Specimens in the departmental collection are from D. viverrinus and Rattus
rattus (Sydney). The male s unknown.

Lrodes ornithorhyuchi, Lucas, 1845~ Originally recorded from Tasmania,
this species has been vecorded by Nuttall (1916, p. 329), alse¢ from Western
Australia and Vietoria; in all ecases specimens were taken on the platypus
(Ornithorkynchus anatinus).  In view of the apparent restriction of the species
to this host, the rceord of 1. oraithorhyncli from Marianne Islands (Nuttall
and Warburton, 1911, p. 242) must be viewed with suspicion. The male is un—
known.

Lrodes tasmani, Neumann, 1899.—Described from (@) specimens collected
by Verrcaux (1847) in Tasmania; () speecimens from the Island of St. Pierre
(Ponafidin ?); and (¢) an unknown locality, the Losts being unknown.

Nuttall (1916, pp. 321-4) has redescribed the species and described the
male, specimens being from Trichosurus vulpecula, Queensland, and Dasyurus
maculatus, Petauroides volans, Trichosurus vulpecula. and Phascolarctus cinereus
Victoria.  Specimens in the departmental collection from an opossum  (Eidsvold.
Queensland), appear to belong to this species.

Lrodes westitus, Neumann, 1908.—Described from Western Australia from
Myrmecobius faseiatus; also rvecorded from a snake (Diemenia superciliosa). The
characteristic clothing of stiff hairs should make this species easily recognisable.
The male s unknown.

Lrodes australiensis, Neumann, 1904. - Described trom Western Australia as
oceurring on Cuanis familiaris; also recorded as occurring on Bettongia leseueri.
The species has the first palpal joint much enlarged, as is the case in the next
species. i

Lzodes wictoriensis, Nuttall, 1916.—Described from two gorged 9 from a
wombat (doubtless Phascolomys mitchelli), Vietoria.  The species is allied to
I. australiensis (Neumann), but differs thercfrom, especially in the structure of
the capitulum, seutum and tarsi.

Lrodes putus (Pickard-Cambridge, 1878).—“This species has a remarkably
wide geographical distribution.  As vet it has only been found parasitic on
mavine birds or infesting their hreeding places, where it occasionally attacks
man” (Nuttall and Warburton, 1911, p. 260). Among the records oceurs King
Island (Tasmania ?).  This species is, however, recorded by Nuttall (1916, pp-
330-1) as occurring commonly on various speeies of penguins and the sooty
albatross on Macquarie Island.

Irodes percavatus Neumann, 1906.— Recorded by Nuttall (1916, p. 329)
from Perth, Western Australia from a @ taken Ly Prof. .J. B. Cleland on a pen—
guin (Eudyptule minor). In forwarding this specimen Prof. Cleland noted that
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the =pecimen had been identificd as I, eudyptidis by Neumann.

Lrodes eudyptidis Maskell, 1885.—This species, referred by Nuttall and
Warbnrton (1911, p. 284) to their list of doubtful species, has been resuscitated
by Nuttall (1916, p. 320), who has examined a co-type of 1. eudyptidis, Maskell,
This author has determined it as the species so identitied by Nenmann (1899, p
128) and later described by Nuttall and Warbnrton (1, e.p. 217) as 1. newumanni.
Neumann himself degraded two other names—I. praecoralis, Neumann, 1899, and
I. intermedius, Neumann, 1899—to the rank of synonyms of [. eudyptidis,
Maskell.

The species was originally deseribed from New Zealand, hut Nuttall (1916,
P. 327) records it trom Eudyptula minor from various places off the New South
Wales coast and from Flinders Island, Bass Strait. Specimens from Eudyptula
minor trom Western Australia were identified by Neumann as this species, but
one at least of these has been referred by Nuttall to Trodes percavatus, Newmann
(vide supra).

Lrodes wvespertilionis Koch, 1844 —This world-wide species is recorded by
Nuttall and Warburton (1911, p. 277) from Fesperugo tricolor, South Australia.
The species is limited to bats,

Two other species of Iwodes found on marine hirds may be found to oceur
in Australia—7. «uritulus, Neuamann, 1904, recorded by Nuttall (1916, p. 315)
trom _Iptenodytes patachonica and Megalestris antarctica, Maequarie Island, and
L. wnicavatus, Neumann, 1908, recorded by Nuttall (1916, p. 334) from Diomedea
exulans, Antipodes Tsland.

HARMAPHYSALIS.

The following keys to the Australian species are extraeted {rom the keys of

the genus given by Nuttall and Warbnrton (loe. eit., p. 353) :— N

Males.

Coxal spnrs normal and inconspicncus . .
One or more cox® strongly spurred (only coxa
IV. with a long spur, palpal article 2 with

ventral spur) .. .. .. .. .. .. . [l spinigera var. nove—guineqe.
/(Palpal article 3 with dorsal spur, more or less
EEAD o oo o o 8o 0o oo g . bispinosa.
( % P \Vlth no suvh cpm . ]
( Seutum ‘with surface irregular, very onfu‘wlv
2 PIURAENE 00 oo oa 0o oo 0o oo oo 8O 0o Ao H. papuana.
( ' otherwise .. .. .. .. .. .. .. .. L. 3
¢ Seutum markedly elongate .. .. .. .. .. .. .. 4
= short-oval .. .. .. .. .. .. .. .. L. H. banerofti.
( Each palp long and narrow .. .. 1I. humerosa,
( - eonical, article 2 being broad basallv . H. leachi.
Females.
/ Palpal article 3 witb distinet dorsal spine, more
or less erect .. . H. bispinosa.
% Palpal article 3 w1th0ut dona] spme, but po=—
{ terior border may protrude .. .. . 1
5 Scutum much longer than broad .. . ..
,,  only slightly or not longer tban broad 3
( Palp much longer tban broad .. .. H. humerosa.
2 ¢ ,, short-eone shaped, as broad as ]ong H. leachi.
H. papuana.

® - with no spur, or at most a

Palpal artiele 3 with distinet ventral spur
3 .
{ sl @O oo oo o oo 0o ©o oo 8o oo ag H. banerofti.
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Of the species recorded from Anstralia, two—II. bispinosa aud H. leachi—
are probably introdneed and possibly, as Nuttall and Warburton suggest, with
Indiau cattle, Exeluding these two species, these anthors allow two species for
Australia, but have apparently overlooked tbeir own record of H. spinigera var.
novae guinede trom Australia. The Anstralian record of I1. papuana is possibly
erroneous, but the species is inclnded in the table on the strengtb of Tryon’s
records, and sinee it ocenrs in New Guinea there is no reason why it should not
be found to oceur in Anstralia. [1. longicornis (Nenmanu, 1901) is not inclnded
in the table, being regarded by Nuftall and Warburton as a donbtful speeies.

Iaemaphysalis leachi (Aundouin, 1827).—Neumann recorded this speeies from
New South Wales, the specimens trom u horse having been sent by the Agrienl-
tural Department. Froggatt (1900, p. 542) states that the specimens were taken
on lorses aud cattle at Grafton and Wallangarra,  Neumann (1905, p. 258)
ereeted a variety australis for the Australian speeimens, and later (1911, p. 115)
made the variety into a sub-species.  Nuttall and Warbnrton (1915, p. 467),
however, do not regard the supposed differences as more than variations whieb
may oceur in a series from other loecalities. This species is widely distributed
in Afriea and Sonthern Asia, and has doubtless been introduced into Australia.
An account of the life history is given in Nnttall aud Warburton (1915, pp. 536—
542). The species regnirves three hosts upon wbich to feed during its larval,
nymphal and adult stages. The larva and uymph remain attached to the host
for three to seven days, and the females Irom eight to sixteen days. The males
may vemain on the host for many weeks.

II. leachi is the carrier in Afriea of canine piroplasmosis, a very fatal dis—
case in dogs. The organism is imbibed by females when sncking the blood of
an infeeted animal; it then nndergoes development in the tick and penetrates the
eggs. The larvae and nymphs, thongh infected, are not capable of transmitting
the discase, but the adults are, and may remain so after fasting for several
months.

Taylor records the species from Ching Do, Northern Queensland, taken on
Macropus agilis.

Haemaphysalis bispinosa Neumann, 1897.—This species has a widespread
distribution in India, Burma, Malay States, China, Japan and Borneo, and has
been recorded from East Africa. Tt is not uneommon in the north coastal dis-
triets of New South Wales, and specimens from horse (Ballina) and calf (Bou-
ville) sent from this laboratory are recorded Ly Nnttall and Warburton. The
species has also been introduced into New Zealand, where it is now the eommon
cattle tick. An account of its life history will be found in an article “The Cattle
Tiek (Haemaphysalis bispinosa)” by J. G. Myers, in the New Zealand Journal
of Agriculture, XXVIL, p. 67, 1923. The species is a “three—host” tick, cattle
being the chief hosts, but other animals, ineluding some of the infroduced small
birds, are infected. The winter is passed as a nymph hidden at the base of
rushes and clnmps of rough grass.

Haemaphysalis bancrofti Nuttall and Warburton, 1915.—These authors re—
c?rd_this tick from Maeropus giganteus and M. dorsalis from the Burnett River
distriet, and from Bett('mgia penicillata, also from Queensland. Specimens in
the departmental collection from Eidsvold (Burneit River distriet), takeu off a
rock wallaby (Macropus sp.), are apparently referable to the same species. All
stages—larva, nymph, adult (?)—are known, but the life history has yet to be
worked ou.t, and also whether the species is responsible for the transmission of
any parasites.

Haemaphysalis humerosa, Warburton and Nuttall, 1909.—This species has
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apparently a wide distribution in Australia, originally deseribed from Parameles
macrura, Barrow lsland, North-west Australia. It has beeu recorded from the
Northern Territory from the same host; and from Sydney off Perameles nasuta.
Nymphs, and adults (J) are known.

Haemaphysdlis  spinigera. var. novae-guincac (Hirst, 1914).—Originally
described as a distinet species, Nuttall and Warburton (1915, p. 449) have de—
graded novae—guineae to a variety of the Asian [I. spinigera (Neumann, 1897).
It was described from marsupials from German New Guinea, but Nuttall and
Warburton also record it from a kangaroo, Northern Territory.

Haemaphysalis papuana Thorell, 1882.- (‘anestrini (1884, p. 705) determined
a tick from Queensland as this specics. Nuttall and Warburton (1915, p. 404)
state that his determination is probably wroeng, or else the figure he gave is in—
correct. The species is recorded by Tryon (1917-1919) from Queensland, in the
latter iustance as infesting cattle. :

Haemaphysalis longicornis Nenmann, 1901.—A doubtful speeies, deseribed
originally from two ¢ found on cattle at Kempsey, New South Wales. Neumann
later (1905, p. 257) degraded the species to a variety of I, concinna (Koch,
18414), and in 1911 (p. 111) raised it to the rank of a sub-species.  Nuttall and
Warburton (1915, p. 512) regard this identification as open to grave suspicion,
as II. coneinna is scarcely to be identified in the absence of the characteristic 9.
Froggatt (1900, p. 542) states that specimens were taken ou cattle at Narrabri
and Kempsey.

DERMACENTOR.

One species—Dermacentor atrosignatus Neumanu, 1906, is doubtfully re-
corded as Australian. Iarodes coralis, Gervals, 1842, may possibly also belong
to this genus. In the present state of knowledge it scems extremely doubtful if
the genus oceurs in Australia.

RHIPICEPHALUS.

Rhipicephalus sanguinius (Latreille, 1804).—The common European dog
tick, this species has been recorded (6 &, 5 9) by Neumann (1897, p. 389) from
a dog from Queensland. The tiek is recorded by Tryon (1917-1919) as oceurring
in the Northern Territory and in Queensland, in the latter instance as infesting
dogs. The species is of importance, as it is the veetor of canine piroplasmosis
(P. eanis) in India and probably throughout Asia, Southern Europe and North
Africa (Nuttall, 1913, p. 309).

This genus is often regarded as a sub-genus of Margaropus; one species is
found in Australia.

BoorHILUS.

Boophilus annulatus australis (Fuller, 1899).—The well-known cattle tick of
Queensland is generally regarded as a variety of the Texas Fever tick (B. annu~
latus, Say, 1821), and is evidently an introduction into Australia, possibly, as
suggested by Gilruth, from Batavia in 1872. It was first disecovered near Darwin
in 1880-81, from whence it spread into Queensland and over practically the
whole of that State, except the dry inland areas. It has also established itself in
northern New South Wales.

The importance of B. annulatus ausiralis lies in the fact that it is the vector
of Piroplasma bovis, the causal organism of bovine piroplasmosis, commonly
known as tick fever or redwater fever; which has heen the cause of serious
economic loss. All stages of the tick may be found on the host at the one time
as ecdysis occurs on the animal; the replete female drops off the beast to lay
its eggs, which average in numbcr about 3,000. The eggs having hatched, the
larvae crawl up grass stems, vegetation, fences, etc., to await a host. Apart from



32 AUSTRALIAN TICKS,

conveying infection, these ticks may caunse deterioration and even death by in-
festation of a beast in enormous numbers—tick worry. An extensive literature
has grown up on the economic aspect and should be consulted for full details as
regards life history, symptoms, prevention, ireatment, disinfestation, ete.

Hyavonia.
A single species of this genus has been introduced into Australia; there are
no native speecies.
Hyalomma aegyptiwm (Linneus, 1758).—This species is recorded by Taylor
(1913, p. 71) from dogs, Townsville, Queensland. The species was also taken by
J. B. Cleland on camels in Western Australia.

AMBLYOMDA,

This genus is reprcsented in Australia by six deseribed species, which oceur
on marsupials, domestie animals, and reptiles. The following keys to the Aus-
tralian species is extracted from the table in Patton and Cragg (1913, p. 612),
given as after Newmann.

Males.
Seutum  with marginal groove completely con-
touring the posterior border .. .. 0o A triguttatum.

Seutum thh incomplete marginal groove (forme(]
of punectations or not contouring the pos—
terior border) .. .. .. .. .. .. .. .. ..

Scutam with marginal groove continuous .. .. . 2
19 Seutum with a light bmder, and marginal groove
Z formed of punctations .. .. .. .. A 3
< Sentum  with reddish ycllow patches, marg'unl
grooves commencing posterior to the eyes .. A. moreliae.
’ Sentum eolonred brown, marginal grooves com-
\ mencing on a level with the eves .. .. .. .. A. australiense.
( Seutum with broad border interrupted, festoons
\ with very fine punetations .. .. e e A. Iimbatwmn.
3 ( Scutum  with  uninterrupted stmlﬂht border,
festoons with large punctations .. .. .. .. A. albolimbatum.
Females,
¢ Coxa 1 with unequal spurs .. .. .. .. .. .. .. 1
¢ Coxa 1 with equal or subequal spurs .. .. .. .. 4
¢ Scutum as broad as long .. .. .. .. .. .. .. )
(\l'utulu much broader lh‘m IS oo 60 0o 0o oo A. postoculatiun,
Porose areas with prominent borders, and as large
\ as the eyes .. .. 5 5 oo oo A, triguttatum,
>orose areas without prnmm(nl hmders, smal]or
( {iEm e @8 56 oo 6o 0o 00 06 0o 0o ao oc 3

Seutum without spots, lateral grooves fine, and

formed of punetations .. .. .. .. A. australiense.

3'( Sentum  with five hghl spots, without lateral
Zrooves .. .. . o O 36 0o oo G0 oo A. mbatum.
¢ Seutum as broad or hardlv In'o:ulvr than long .. AL albolimbatum.

¢ Seutum mmeh broader than long .. .. .. .. .. .. moreliae.

Amblyomma albolimbatum, Neumann, 1906.— This speeies oceurs commonly
on reptiles; speeimens in the departmental collection were taken from the tiger
snake, stumpy-tailed lizard (Trachysaurus rugosus), and “bhob-tailed goanna”—
the latter specimens are from Geraldton, Western Australia (J. Clark, 29th
November, 1912). The original specimens were taken on Trachysarus rugosus.
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Amblyomma moreliae (Koeh, 1867) —This species, deseribed from the carpet
snake, oceurs commonly on reptiles; specimens are in the eollection of the Health
Department from a carpet snake, Brishane, tiger snake and brown snake, Sydney.
Taylor (1913, p. 72) records the speeies from the green spinifex snake, Northern
Territory. Neumann recorded it from the horse and kangaroo.

Amblyomma (riguttatum, Woeck, 184+L—This species has been recorded from
a number of hosts, ineluding the platypus (Oenithorrhynclius), kangaroo, horse
and ox.

A gorged Q@ from the ox is in the departmental colleetion, also two ¢ from
red kangaroo, Wagrakine, Western Australia.

Froggatt (1900. p. 541) records it from the following loealities in New
South Wales:—Barbam (paddymelon), Dubbo (cattle), Narrabri (dogs and
eattle). .

Amblyomma australiense, Neumann, 1905.—Deseribed from the echidna.
Taylor (1913, p. 72) records it from Townsville from the same host.

Amblyomma lmbaiww, Neumann, 1899.—Described from six & from King
Island, and two 2 Adelaide.

Amblyomma postoculatum, Neumann, 1899.— Also deseribed from King Island
from a single ¢ received with the 'd of .1. Imbatum. No host is recorded for
either specics.

APONOMMA.

This genus 1s regarded by Nuttall and Warburton as a sub-genus of
Amblyomma. Tt is well represented in Australia, and at least one speeies is of
very eommon occurrence on hizards (TVavanus).

Males.
{ Scatum without marginal grooves .. .. .. .. .. A, ecinctum.
€ Seutum with marginal grooves .. .. .. .. .. .. 1
¢ Tarsi without subterminal humps .. .. .. .. .. AL traelysauri.
¢ Tarsi with subterminal humps .. .. .. .. .. .. 2
\ Scutum  with punetate marginal erooves, and
o) with reddish spots .. .. . 0.0 T . decorosum.
"( Scutum with deep lateral g'mn\ea, hrownish red
without spots .. .. .. . .. ... .. .. .. . hydrosauri.
Females.
Scutum with three metallic spots .. .. AL trimaculatum.
{Scutum uniformly reddish brown, \\1thout green
spots .. .. .. : . 1
( Seutum heart '~haped (}atexal dﬂol(‘S towarcL tlw
anterior third) .. .. . AL eetnetum.
I} Seutum triangular (]ateral anOILs t(mards the
( anterior fomth) I 7 B 2
Seutum broader than lons{y porose areas ﬂuh—
{ triangular and subeontiguons .. .. .. .. .. . teachysauri.
Seutum as long as broad .. .. .. .. .. .. .. ..
Hypostome with 6 rows of teeth; porose arcas
‘ small, round, elose, at a subtangent to the
posterior bordm of basis eapituli .. .. .. .. A, decorosum.
' Hypostome with 8 rows of teeth; porose areas

large, oval and remote from each other .. . A. hydrosaurt.
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Aponomma decorosum (Koch, 1867).—This is mnch the eommonest species
and is to be taken practically on every spectmen of *“goanna” (Varanus spp.).
The departmental collection contains speeimens from Varanus varius, Dubbo,
Junee; and 17, gouldi, Cobar. Taylor (1913, p. 73) reeords the speeies from the
echidna (Tachyglossus aculeatus), Townsville.  Neumann recorded it from V.
giganteus, Brisbane, from ? python, a snake and echidna, and also from Fiji.

Irodes varani, Koely is cited by Neumann as a synonym.

Aponomma trimaculatum (Lucas, 1878).—The records of this speeies include
Sumatra and New Gninea (Varanus leucostigma) as well as Australia, a single
? is recorded by Nenmann from Bostaurus, New South Wales. Taylor records it
trom Varanus varius, Townsville.

Aponomma  hydrosawri (Denny, 1843).—Desevibed from [Hydrosaurus (=
Varanus) gouldi, Tasmania. Neumann records it trom V7. varius, New Sonth
Wales.

A. coneolor, Nenmann, is grven by Blanchard (1909, p. 136) as a synonym;
it was recorded from the echidna, Queensland. Froggatt (1900, p. 541) states
that it is the common lizard tick and reeords it from V7. warius, Gonlburn, and
the eehidna, Bombala.

Aponomma trachysauri (Lucas, 1861)..—The species is donbtfnlly placed on
the Australian list. The original specimens were taken on Trachysaurus scaber
in the Menagerie ot the Museum de Paris. 7. scaber may be intended for 7.
rugosus, the stump-tailed lizard or shingle-back. which is the only species of
Trachysaurus; Mr. J. R. Kinghorn, ot the Australian Museum, is, however, unable
to trace any nse of the name scaber in the genus. There is also the possibility
that the ticks may have become attached to the lizard while in captivity.

Aponomma eeinctum, Nenmann, 1901.— Deseribed trom speeimens sent from
the New South Wales Department of Agrieulture.  Froggatt (1900, p. 542)
states that the species is common on Aulacocyelus kaupi—a passalid beetle. Nen-
maenn also recorded it from the Philippines.

Species of Doubtful Validity or Position.

Irodes phascolomys, MaeAlister, 1871.—Described from engorged females
taken trom a wombat (Phascolomys). Nnttall and Warburton (1911, p. 287)
place 1t among the list of condemned species with a note “a purely nominal
species,” The figure is that of a veplete female and so generalised that it might
apply to almost any speeies of Ixodid tiek. There are before me speeimens of
two species of ticks taken on the wombat. One is Trodes holocyelus, vepresented
by a single @; the other is represented by numerous males and replete and semi-
replete females of a species of -l ponomma, which does not appear to correspond
with any of the deseribed species of that genus. Another speecies of tick, Irodes
victoriensis, was deseribed from the wombat by Nuttall in 1916.

Irodes coxalis, Gervais, 1842.—0Of this species, whieh is placed in their con-
demned hst Nuttall and Warburton (1911, p. 283) write:—“Judging ftrom
original deseription may be a Dermacentor, from New Holland.” T have not
seen the original deseription, but Neumann (1899, p. 157), who also tentatively
refers it to Dermacentor, states that the species was taken on a skink.




Argasidae—
Argas persicus .. .. ..
,  vespertilionis ..
,  lagenoplastes ..
Ornithodorus talaje
Lrodidae—
Ixodes holocyclus ..
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List of Species with Hosts.

Host.

Byl 66 00 0o oo o
lultN . .
Lagenoplutes mlcl
PGS, o5 oo oo oo

Marsupials, dogs, sheep,
s, WKE da aaao
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State.

All States.
Queensland.
N.SWL Q.
West Australia.

Q., N.S.W.,, W.A,

. fecialis .. Dasyurus, — Perameles, West Aus., N.S.W., Q.
Trichosurus, Rattus .
" ornithorhynchi Ornithochynchus .. .. N.S.\W., Tas, Vie.
o tasmani Trichosurus, Dasyurus, Tas, Q., Vie,
Petauroides,
Phascolarctus
. australiensis Cauwls familiaris, West Australia.
Bettongia .. .. ..
- victorienss Phascolomys . .. Victona.
" vestitus .. .. Myrmecobius, Diemenia West Australia,
» putus ..o Sea birds .. Ning Island.
y eudyptidis . Eudyptale .. .. .. .. N.S.\V, Flinders Is.
- percavalus . .. Ewdyptula .. .. .. .. West Anstralia.
. respertilionis Vesperugo .. .. .. .. South Australia.
haemaphysalis leachi .. Horse, cattle, J[acropu\s N.S.AW., Queensland.
. bispinosa Horse, eattle .. .. .. N.S.W.
o bancrofti Macropus spp., Queensland.
Bettongia .. .. ..
. humerosa ..  Perameles .. .. North-west  Australia,
N.S.W.
» spinigera, Macropus .. .. Queensland.
var, novae—
guincae.
” papuana Cattle .. .. .. .. .. Queensland.
3 longicornis Cattle .. .. .. .. .. N.S.W.

Dermacentor atrosignatus .
Rhipicephalus sanguinens . Dog .. .. .. .. .. .. Queensland, N. Ter.
Boophilus annulatus Cattle .. .. .. .. .. Queensland, N.S.W.,

australis .. .. .. .. Nor. Tor, North-
West Aus.,, W.A.
West Aus., Q.
N.S.W., West Aus.
Q., N.S.W., Northern

? Australian.

Hyalomma aegyptium .
Amblyomma albolimbatum .
" moreliae . ..

Camel, dog .. .. .. ««
Trachysaurus, Notechis
Snakes (carpet, brown,

tiger, ete.), horse, and Territory.
kangaroo. .. .. ..
.. triguttatum . Horse, ecattle, dogs, N.S.W., West Aus.
kangaroo, platypus g
. aunstraliense Echidna .. .. .. . . Queensland.
. limbatum ... Unknown .. .. .. .. King. Ts., South Aus.
postoculatum Unknown .. King Island.

Varanus spp., snakes,
Echidna .. .. .. ..

Aponomma decorosum . .. N.S.W., Queensland.

" trimaculatum .  Varanus, cattle .. .. Q., N.S.W.

” hydrosauri Varanus, Eehidna .. Tas., N.SW., Q.

o trachysauri Trachysaurus .. .. ? Australian.
ecinctum Beetles .. ..

“Za:odes” phascolomys
) cozalis

Wombat ..
Skink .. .. .. . ..

D w2



